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In the crystal structure of the title molecular salt, (C13H22N)- 
[ZnCl 3 (H 2 0)], the distorted tetrahedral anions are linked by 
O— H - Cl hydrogen bonds, generating [100] chains. Weak 
cation-to-anion C— H- ■ CI interactions generate a three- 
dimensional network. 



b = 13.484 (3) A 
c = 15.808 (3) A 
V = 1774.2 (6) A 3 
Z = 4 

Data collection 

Rigaku Mercury2 CCD 
diffractometer 

Absorption correction: multi-scan 
(CrystalClear; Rigaku, 2005) 
T min = 0.629, r m „ = 0.689 

Refinement 

R[F 2 > 2a(F 2 )] = 0.034 

W R(F 2 ) = 0.077 

S = 1.09 

4054 reflections 

177 parameters 

H-atom parameters constrained 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
jtt = 1.83 mm -1 
T = 291 K 

0.28 x 0.24 x 0.22 mm 



18427 measured reflections 
4054 independent reflections 
3522 reflections with I > 2a(I) 
R inl = 0.045 



Ap max = 0.27 e A 

A/3 mi „ = -0.37 e A~ 3 

Absolute structure: Flack (1983), 

1735 Friedel pairs 
Flack parameter: 0.022 (13) 
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codes: 


(0 x-i 


—y + 1. -r, 


(ii) x + §, -y - 


r |, -z; (iii) 



x + 1, -y + 1, -z + 1. 



Related literature 

For background literature concerning molecular salts, see: Tan 
et al. (2010); Jin et al. (2011). 
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CI Zn 0 2 H 

CI 



Experimental 

Crystal data 

(C 13 H 22 N)[ZnCl 3 (H 2 0)] Orthorhombic, Pl^l^ 

M r = 382.05 a = 8.3236 (17) A 



Data collection: CrystalClear (Rigaku, 2005); cell refinement: 
CrystalClear; data reduction: CrystalClear, program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

The author thanks the Ordered Matter Science Research 
Centre, Southeast University, for support. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB6492). 
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Acta Cryst. (2011). E67, ml793 [ doi:10.1107/S1600536811048823 ] 
Benzyltriethylammonium aquatrichloridozincate 
L. Jin 

Experimental 

In room temperature benzyltriethylammoniumchlorine (10 mmol, 2.28 g) were dissolved in 30 ml water, then a solution 
with ZnCl2(5 mmol, 0.68 g) was dropped slowly into the previous solution with properly sirring. Single crystals suitable 
for X-ray structure analysis were obtained by the slow evaporation of the above solution after two weeks in air with some 
colorless solid blocks appeared after days with yield about 75%. 

The dielectric constant of the compound as a function of temperature indicates that the permittivity is basically temper- 
ature-independent (e = C/(T-To)), suggesting that this compound is not ferroelectric or there may be no distinct phase trans- 
ition occurring within the measured temperature (below the melting point). 



Refinement 



H atoms were placed in calculated positions(C — H = 0.93A for Csp 2 atoms and C — H = 0.96A and 0.97 A for Csp 3 atoms), 
assigned fixed U ls , 0 values [U[ so = l.2Ueq(Csp /N) and 1.5t/eq(Csp )] and allowed to ride. 



Figures 




Fig. 1 . The molecular structure of (I) showing 30% probability displacement ellipsoids. 



i 



Benzyltriethylammonium aquatrichloridozinc 



Crystal data 



(Ci 3 H 22 N)[ZnCl 3 (H 2 0)] 



^(000) = 792 

D x = 1.430 MgnT 3 

Mo radiation, X = 0.71073 A 

9 = 3.0-27.5° 



M,-= 382.05 



Orthorhombic, P2\2\2\ 
Hall symbol: P 2ac 2ab 



a = 8.3236 (17) A 
b= 13.484 (3) A 
c= 15.808 (3) A 



|i = 1.83 mm 
7=291 K 
Block, colorless 
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V= 1774.2(6) A 3 0.28 x 0.24 x 0.22 mm 

Z=4 



Data collection 

Rigaku Mercury2 CCD 
diffractometer 

Radiation source: fine-focus sealed tube 
graphite 

Detector resolution: 13.6612 pixels mm" 1 
CCD Profile fitting scans 
Absorption correction: multi-scan 
(CrystalClear; Rigaku, 2005) 
r min = 0.629, r max = 0.689 
18427 measured reflections 

Refinement 
Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.034 

wR(F 2 ) = 0.077 

S= 1.09 
4054 reflections 
177 parameters 
0 restraints 

Primary atom site location: structure-invariant direct 
methods 



4054 independent reflections 

3522 reflections with / > 2c(7) 
R int = 0.045 

9max = 27.5°, 0 m i n = 3.0° 

A = -10-»10 
* = -17->17 
/= -20^20 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[o 2 (F 0 2 ) + (0.0349P) 2 ] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 
Ap max = 0.27 e A~ 3 
Apmin = -0.37 e A -3 

Absolute structure: Flack (1983), 1735 Friedel pairs 
Flack parameter: 0.022 (13) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > o(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 

x y z UaoVUeq 

CI 1.0907 (4) 0.6986 (3) 0.6677 (2) 0.0704(9) 

H1A 1.1371 0.6335 0.6665 0.106* 



sup-2 



supplementary materials 



HID 

rilr> 


1 1 /^/i 
1. Io4o 


A "7/1/1A 

U. /44U 


A £017 

u.oy3 / 


A 1 A/i* 

U.lUo 


1 1 1 / • 
H1C 


1 a£ o /i 


A "7TAA 
U. /2UU 


(\ C 1 1 A 

U.ollU 


A 1 A£ * 

U.lUo 


C2 


a ai en //ia 

u.y3jy (4) 


U.oyoz {1} 


A*71011 /1 0\ 

U. /lol3 (lo) 


U.Uj2o (/) 


TJ1 A 

H2A 


u.you / 


A £*7CO 
0.0 / JO 


A *7*7C C 

U. / /J J 


A A£1 * 

U.Uo3^ 


inn 


a omn 

u.oyzy 


A 7£1A 

U. /o3U 


A 77AO 

U. /2Uo 


A A/^1 * 

U.Uo3 


C3 


A A/1A1 /C\ 

U.y4U3 (3) 


A /1*7CO 
0.4 / JO (2) 


A "7/1 "7/1 

U. /4/4 \l) 


A A/; A 1 / 1 A\ 

u.uoyi (iu) 


U1 A 

H3A 


l.Uzoz 


o.ji jy 


A *7/^A 1 

u. /oy i 


A 1 A/1 * 

U.1U4* 


ri3r> 


A QOH7 

u.you / 


A. 41 1 0 
U.^f 1 1Z 


A 7111 
U. / 333 


U. 1U^ 


H3C 


A 0C*70 

U.oJ /o 


A A /ZC\£ 

0.4oyo 


A "70A£ 

u. /oyo 


A 1 A/1 * 

U.1U4* 


C4 


A 0*7 1/1 /1\ 

U.o/14 (3) 


A C">1 OA C\ A\ 

U.J238U (iy) 


A /^/^A/1 1 /1 H\ 

U.ooy41 (1 /) 


A A/1 O C /*7\ 

U.U48J (/) 


TT/1 A 

H4A 


A "70 /I *7 

0.7847 


A a on 

0.4827 


A £ A tn 

U.6482 


A ACO * 

U.U58* 


I I 1 T) 


A AC/1 1 

u.yj4i 


A CO/;7 

0. jZoZ 


A /^7/^7 

U.oZoZ 


A ACQ* 

U.Ujo^ 


Cj 


A CI AQ f A\ 

U.j34o (4) 


O.JJOy (2) 


U. /2oU \l) 


A A£1 1 ZO\ 

U.Uo31 (o) 


HjA 


a crm 

U.JU22 


0.JOOZ 


U.ooo3 


A A AC * 

u.uyj* 


I I CO 

1 1 Jl5 


A A A ci 

U.44J3 


a c^q/i 
U. J0y4 


U. /OZo 


A AQC* 

u.uyj 


i ir/' 

HJC 


A C*7 1 /I 

U.j / 14 


A /I AAA 

o.4yoo 


A "711 O 

U. /33o 


A A AC * 

u.uyj^ 


Co 


U.o/Uo (3) 


0.OZOD (2) 


A "7/1 £A1 /1 /i\ 

U. /4oy3 (lo) 


A A/1 07 

U.U482 (o) 


rioA 


A £7£7 

U.o2o / 


A £QC 1 

u.oyj i 


A 7^A1 

U. / jU3 


A A^O* 

U.Ujo^ 


1 1 /.ii) 
1 lot) 


C\ 71 1 1 

U. / 13 1 


A £ 1 1 Q 

u.oi iy 


A OA71 

U.OUZ3 


A ACO* 

U.UJo 


C/ 


A *7C AA /1\ 

u. / juy (3) 


A /Z/ZAf\"i f\ 0\ 
U.004U2 (lo) 


U.jy/43 (Ij) 


A A/1TC 

U.U42J (o) 


I 17 A 
1 1 /A 


AO/IK 

U.o4l0 


A £.CT) 1 
U.OOZl 


A CCOQ 

u. j joy 


U.UJ1 


hi /r> 


A £*7 1 T 

U.o/1 / 


A £ 1 "71 
U.Ol /3 


A QIC C 
U.J /OJ 


A AC 1 * 

U.UJl^ 


Co 


U.O /oj yj ) 


u. /do/4 (iyj 


A CQ1QQ ( 1 C\ 

u.jy3yy j) 


A A/1 1 T 

U.U41Z (O ) 


cy 


A T7 11 (A \ 

U. / / 1 1 (4) 


A O A OO /">\ 

U.o4oo (2) 


A C*71 *7A C\ 0\ 
U.J /I /y (18) 


A ACA/1 /0\ 

u.ujy4 (o) 


riy 


n sen 
U.oolZ 


U.o4 1 J 


u. jo3y 


A ATI * 

U.U / I 


C1U 


A *7A 1 C { C\ 

0.7015 (5) 


A A A 1 A 

0.y410 (2) 


U.5613 (2) 


A AT>A ( 1 A^ 

U.U72U (1U) 


rilU 


A IfiACi 

u. /o4y 


A nncn 

u.yyju 


U. j4oZ 


A no/;* 
U.Uoo 


1 1 
CI 1 


A CI OA /C\ 

U.j3oU (5) 


A AC1 £. /">\ 

0.yj3o (2) 


A C*71 A1 f \ 0\ 

U.J /3U3 (lo) 


U.Uo4o (y) 


1 1 1 1 

rll 1 


a /in 1 1 

u.4y 1 1 


1 A 1 

1 .0 1 JO 


U. joj / 


A A70* 

U.U /o^ 


C1Z 


A AAHZ ( A\ 

U.44 / J (4J 


U.o /4 / (ZJ 


u. jyjz / yio) 


U.Ujoo (o ) 


1 1 1 ^ 

rilZ 


A 11*70 

U.33 /o 


A OOI 1 

U.oo3 1 


A /^A/1A 

U.0U4U 


A A/^O* 

U.Uoo 


r^i i 
CI 3 


A C 1 A 0 /'/1\ 

U.J140 (4) 


A 70 1 /I /">\ 

U. /o!4 \1) 


U.oUj3j (loj 


A A/1 0 1 

U.U4ol \b) 


1 1 1 1 


A AAQfi. 

U.44yo 


A 770 1 

U. /Zol 


A £. 1 QQ 

u.oiyy 


A A^O* 

U.Ujo^ 


Cll 


A Ot 1 A/1 /A\ 

u.oziu4 (y) 


a ion/; 1 /"7\ 

u. /2yoi (/) 


A 1 /I A C A 

u.i4yjy (j) 


A A/;*70 /">\ 

U.Uo/o (2) 


C12 


1 ti <:on /a\ 

1.23ooy (yj 


A C 1 1 O 1 

U.o31ol (o) 


a 1 1 cm /c\ 

u.iijy/ (j) 


U.UoU3 (2) 


CI 3 


A OA1/1A ("1 A\ 

0.59340 (10) 


A C C 1 1 /I 

0.551 14 (6) 


A Al /I A1 / C\ 

-0.02493 (5) 


0.0620 (2) 


Nl 


0.8077 (2) 


0.62856 (15) 


0.68371 (12) 


0.0372 (5) 


01 


1.0364 (2) 


0.78841 (15) 


-0.01861 (15) 


0.0646 (6) 


HID 


0.9476 


0.8264 


-0.0434 


0.136 (18)* 


HIE 


1.1189 


0.7929 


-0.0579 


0.120 (16)* 


Znl 


1.00040(4) 


0.66907 (2) 


0.056683 (18) 


0.04478 (10) 



Atomic displacement parameters (A 2 ) 



jjll V 22 ^33 v n jjU V 23 

CI 0.0440 (17) 0.089 (2) 0.078 (2) -0.0088 (17) -0.0040 (16) -0.007 (2) 

C2 0.0519 (16) 0.0584 (17) 0.0473 (15) -0.0004 (14) -0.0111 (13) -0.0131 (14) 

C3 0.083 (2) 0.061 (2) 0.0629 (19) 0.0251 (17) 0.0060 (17) 0.0056 (16) 
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C1U — Cll — rll 1 


1 OA /I 

1ZU.4 


hl3A — C3 — hl3C 


1 AA e 

luy.j 


pi i pi i pi i 
Cll — C1Z — CI 3 


111 1 (1 \ 
1Z1.3 (3) 


I lin CI I n p 

ri3r> — C3 — hl3C 


1 AA e 

lUy.j 


p 1 1 pn nn 
Cll — C1Z — hllZ 


1 1 A /I 

1 iy.4 


p -J p /i mi 

C3 — C4 — JN 1 


11/1 1 

114.1 (Z) 


pi 1 pi i iii~) 
C13 — C1Z — hllZ 


1 1 A A 

1 iy.4 


r^i r^A 1 1 1 a 
C3 — C4 — hl4A 


1 AO *7 

lUo. / 


pn piq po 
C 1 Z — C 1 3 — Co 


1 OA H (1\ 

1ZU./ (3) 


Ml p /I I I ,1 A 

JN 1 — C4 — hl4A 


1 AO *7 

lUo. / 


pn p 1 ■> t_ti -5 
C 1 Z — C 1 3 — hi 1 3 


1 1 A / 

ny.o 


Ci r~\ a u/ID 

C3 — C 4 — hl4 r> 


1 AO *7 

lUo. / 


P Q P| 1 U1 1 

Co — C 1 3 — rl 1 3 


1 1 A / 

1 iy.o 


Ml /~M I I ,| T) 

JN 1 — C4 — hl4r> 


1 AO *7 

lUo. / 


p ~> Ml p /; 

CZ — JN 1 — Co 


1 A*7 1 *7 / 1 A\ 

iu/.i/(iy) 


I I A A p /I I I /| T") 

hl4A — C4 — hl4r> 


1 A*7 £ 
1U /.0 


PO Ml PT 

CZ — JN 1 — C/ 


1 1 A *7 /">\ 
11U. / (Z) 


P/l /"If IIC A 

Co — Cj — hi j A 


1 AA e 

lUy.j 


p /; Ml p-7 

Co — JN 1 — C/ 


1 1 A Al ^1 A\ 

nu.y3 (iy) 


p/: rif urn 

Co — Cj — riJB 


1 AA e 

lUy.j 


PO XT 1 p /I 

CZ — JN 1 — C4 


1 1 1 c o\ 
111.0 \l) 


IIC A f ' < 1 ICI) 

hljA — Cj — Hjd 


1 AA e 

lUy.j 


/ • /- Ml p A 

Co — JN 1 — C4 


111 1 
111.1 (Z J 


p/l nr i ir/' 

Co — Cj — hlJC 


1 AA e 

luy.j 


p-7 M1 p /I 

C/ — JN 1 — C4 


1 AC /I /I p| o\ 

1UJ.44 (lo) 


IIC A / • C i ir/' 

hljA — Cj — hlJC 


1 AA e 

luy.j 


-7,, 1 p, 1 1 1 1 n 
Znl — Ol — hi ID 


IZZ.o 


l I C D / • c I ir/' 

Hdd — Cj — hlJC 


1 AA e 

luy.j 


-7,, 1 p. 1 1 1 1 r 

Znl — Ul — hi lb 


1 T1 O 

1Z3.0 


mi ( ' ^ rc 
JN 1 — Co — Cj 


ii/i c 

114. J (Z) 


1 1 1 n ( \ 1 ui e 
hllL) — Ol — hllb 


1 A/1 O 

1U4.0 


JN 1 — Co — hloA 


1 AO /f 

lUo.o 


Al 7 n l pi 

Ul — Znl — C13 


1 A£ en /"7\ 

luo.jy ( 1) 


v J — v o — nun 


1UO.O 


01 7n1 CM 


Iv/.I J ^O ^ 


Nl — C6 — H6B 


108.6 


C13 — ^Znl — C12 


115.66 (4) 


C5 — C6 — H6B 


108.6 


Ol — Znl — Cll 


101.18 (7) 


H6A — C6 — H6B 


107.6 


C13 — Znl — Cll 


111.79 (3) 


C8 — C7 — ni 


116.38 (19) 


C12 — Znl — Cll 


113.09 (3) 


C8 — C7 — H7A 


108.2 






xrl r^o /^i t 

JN 1 — C / — Co — C13 


on i cx\ 

— yo.3 |3 j 


r^i r^o mi c^n 
CI — C2 — JN 1 — C / 


— 04. j (3 ) 


xrl r^n r^o /^Q 

jn i — c / — Co — cy 


yj.o (3 j 


r^i /~"> \n z" 1 /! 
C 1 — Cz — JN 1 — C4 


JZ. 1 \i) 


c 1 3 — cs — cy — c i u 


-0.3 (4) 


/^c r^c mi 

Cj — C6 — JN 1 — Cz 


— 1 /J.l |2) 


c / — cs — cy — c i o 


\H A 1 

1 /4.1 (3) 


f^Z f^C Ml /^"7 

C 5 — C6 — JN 1 — C / 


63. y (3) 


Co — cy — C 1 0 — C 1 1 


0.3 (5) 


f^Z f^C Ml A 

Cj — C6 — JN 1 — C4 


— j3.0 (3) 


cy — cio — en — ciz 


0.3 (5) 


Co — C / — JN 1 — C2 


-60.2 (3) 


CIO— Cll— Cl2— Cl3 


-0.9 (5) 


C8— C7— Nl— C6 


58.7 (3) 


Cll— Cl2— Cl3— C8 


0.9 (4) 


C8— C7— Nl— C4 


179.0 (2) 


C9— C8— Cl3— Cl2 


-0.3 (4) 


C3— C4— Nl— C2 


57.5 (3) 


C7— C8— Cl3— Cl2 


-174.7 (2) 


C3— C4— Nl— C6 


-62.0 (3) 


CI— C2— Nl— C6 


174.4 (2) 


C3— C4— Nl— C7 


177.8 (3) 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D-A D—H-A 

Ol— HID-C^ 0.98 2.17 3.121 (2) 163 

Ol— HIE -Cll" 0.93 2.24 3.155 (2) 168 

CI— HIB-Cir 0.96 2.82 3.599 (3) 139 
Symmetry codes: (i) x-1/2, ->>+3/2, -z; (ii) x+1/2, ->>+3/2, -z; (iii) x+1/2, ->>+3/2, -z+1. 
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